Recent observations of the spectral reflectivity and emissivity of the five prime Apollo landing sites are evaluated in the context of similar observations of other localities on the moon and of data returned from unmanned lunar probes. We conclude that those five sites differ significantly only in minor constituents and/or relative valence states and that those differenees are more modest than the differences that characterize mare regions generally. Recommendations of priorities for the five prime Apollo sites are made based on their uniqueness for sample return. Sampling of other lunar localities displaying anomalous emissivities and extreme eelor differences will be required to ascertain the full range of lithelogics that constitute the lunar surface.
INTRODUCTION
As lunar exploration reaches the historic point of sample return, the question of compositional differences in surface materials among the likely landing sites assumes special importance. The choice of the first landing site necessarily reflects maximum concern for mission safety. As confidence in the Apollo system is gained from actual experience on the lunar surface, however, the selection of subsequent landing sites is likely to reflect scientific considerations to a progressively greater degree. Thus, it is important to exploit ground-based techniques to the fullest, as well as the data returned from previous unmanned lunar flights, to ascertain if and how the candidate Apollo sites differ compositionally among themselves and from other lunar localities. Sample return from subsequent flights can thereby be made to complement and extend our knowledge of the spectrum of compositional variations represented in the lunar surface materials. Equally important, these same Apollo landing sites will constitute the only 'ground truth' for the vast number of physical observations already gathered by earth-based optical, infrared, and radio telescopes and radars. Hence, it is important that those sites necessary to insure an effective tie between the 'ground truth' and remotely sensed data be closely observed by high resolution earth-based systems.
With these needs in mind, a special effort 2. The Apollo sites do not differ significantly from each other in spectral emissivity and are indistinguishable from the great preponderance of the lunar surface in that regard. However, Plato (and a previously studied locality in Mare Humorurn [Goetz, 1968] ) does differ significantly from the rest of the lunar surface.
The small lunar reflectivity differences found in this study can be explained as the result. of We feel site selection for subsequent manned landings should place high priority on sampling areas of anomalous infrared emissivity and of maximum differences in spectral reflectivity in order to delineate the full range of crystalline rocks present on the lunar surface and to provide the necessary ground truth for the geologic mapping of the moon.
